[Effects of oxidative stress inducers, neurotoxins, and ganglioside GM1 on Na+, K+-ATPase in PC12 and brain synaptosomes].
To elucidate mechanism of ganglioside neuroprotection, it is important to study their metabolic effects, specifically of action on Na+, K+ -ATPase. It has been shown that under effect of oxidative stress inductors and neurotoxins an oxidative inactivation of this enzyme takes place in PC12 cells and brain cortex synaptosomes, this inactivation being able to be prevented or decreased by ganglioside GM1. Thus, for instance, 24 h after action of 1 mM H2O2, activity of Na+, K+ -ATPase in PC12 cells decreased more than twice. However, in the case of preincubation of the cells with ganglioside GM1 prior to the H2O2 action this enzyme activity did not differ statistically significantly from control. Ganglioside GM1 also was able to increase significantly the enzyme activity decreased by action on the PC12 cells of amyloid beta-peptide (AP) causing lesion of neurons in Alzheimer's disease and at low H202 concentrations. Experiments on brain cortex synaptosomes have established that not only antioxidants--alpha-tocopherol and superoxide dismutase--but also ganglioside GM1 prevent the glutamateproduced Na+, K+ -ATPase oxidative inactivation. The obtained data agree with a suggestion that the ganglioside neuroprotective effect at action on nerve cells of such toxins as Abeta, glutamate or reactive oxygen species is due to their ability to inhibit the free-radical reactions.